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Nap—of-the—earth (NOE) flight training is receiving increasing
attention from Army aviation as a way to meet the threat of sophisti-
cated antiaircraft  weapons . Of the specialized skil ls  required for
NOE f ly ing, geographic orientation and navigation skills predominate .
To meet these -un-iqu~~demands , the Army Research Institute (ARI ) Field
Unit at Fort Rucker , Ala. , developed -the Map interpretation and Ter-
rain Analysis Course (MITAC).  - .-

This report assesses a training device for use in the MITAC cur-
riculum . The study was undertaken by personnel of the ARI Field Unit ,
Fort Rucker , Ala . ,  at the request of the Director of Training Develop-
men ts , U.S .  Army Aviation Center , (U SAAVN C) . Cooperation of USAAVNC
military personnel is gratefully acknowledged.

The entire program of aviation training research and development
is responsive to the requirements of Army Project 2Q263743A772 , Aircrew
Performance in the Tactical Environment, and the Directorate of Training
Developments, USAAVNC , Fort Rucker , Ala.

0 EPH ~E.ADNE R
e hnical Director (Designa te)
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EVALUAT ION OF THE BESELER CUE/ SEE AS A SUBSTITUTE FOR THE L-W ANALYST
PROJECTOR FOR MITAC I I

BRIEF 
_________ ____

Requirement: - • - -, -

To evaluate an 8mm projector, the Beseler Cue/See-, for use in the
Map Interpretation and Terrain Analysis Course (MITAC).

Procedure :

Twenty—two student navigators traced filmed NOE flight routes on
corresponding tactical maps. Half of the students viewed the films on
the Beseler Cue/See and half viewed the films on the 16mm projector
used for MITAC training . The dependent measure for both groups of
students was total meters deviation of the routes they traced from the
actual flight routes.

Findings :

No significant difference in performance was found between the
two groups. It was concluded that the Beseler Cue/See would be as
effective a training device as the 16mm projector and should be substi-
tuted for the projector in MITAC training. Use of the Beseler Cue/See
would take advantage of its convenience and its availability in many
installations where initiation of MITAC training is expected.

Utilization of Findings:

The MITAC ii navigator training course has been reformatted to in-
corporate the Beseler Cue/See .
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Lit t ut urt~ ~
-
~ i h ~t t  ~-nV i I’ sm-n t  u . Arniy iv i ~it I ~ui in t i ~- t  j it  cs t u l c o u I i —

I .~~~ i~~u. l i i c z t . i 1 ;  t r ~j l v  o~ l i is t  ~L t t c d . t1 r__ dc t ti~~~t t~ t c t  ~cs , i i i ~, - 1 i i ~l i i i - ~ t t - I . t i —
d i  i~~~’ ted and t teat  — s e e k  tnq t~~~iu; . To prepare a’~t ’ i c w s  for th is  t_ lireat
~\ l t ~iy av La t tOII is emphas i zi  itq u a j  - — o t —  t l i e—ca x ’t h  (N ~~l - )  f i  I qh t t r a i n  inq .
-
~ ~l : f l y  i tn t  i c - j u l  t es  Ut . t  t a lu’ ii c o j - t  ~- r f l y  as c lose u; i~~ss ibi e to the

t~~. , u s i in j  whatever  t e rr a i n  or a r t i f i c i a l  feat u r e s  arc
i v i t  I t~ i- t o  a! I I ) t d  concea l i t iez i t  . iiy vary ing  speeds and h eadings , an - I
-y tak t a I v a n t  .i~ e 0 t vc~j e t a  t ion ,  terra in co ntours , and s true turt ’s to

v - i - K t ~- t t -scnee • the at r c r a f  attempts to avoid detect ion whi le
cat t y i i~~i out a c~*nbat miss ion .  iowt ’vt ’r , NOE f l y i ng  demands skil is for
wh ich t y p i c a l  t i t i n t i n i  i i i  a tt i t u de  t l y t n ~ is in a d e qu a t e .  The most

i hent  .tlnoin; t h l t S t ’ s j ’t ’c  1.1 1 t ~t d  sk i 1 is ax ~ ‘o~ i ’a~ ‘Ii Ic  or j en t~it  ion
and iiav t~~~I t 1011.

I~ov — a l t i t u d t - f l y i ng  and t i K ~ st x’a t t ’g ~t’s r e su l t  i n  a g r e at ly
r~-u t r i  c t cd  , t a p  i~l l y e lL I t ig  x. uq f ie ld  ~ t VieW . Convent lona I tac t ical  maps •

t u e  fea tures  ot  which are symbol i ~ed for high a l t i t u de  v t owing , do not
take these f i e lds  in to  account .  At very low a l t i t u de s , car tographic
featu res  such as roads . s treams , and patterns of f o l i ag e  tend to be
obscured by the vegetation throuq h which the a i r c ra f t  is f l y  in ~i .  There—
tor e , NOE naviga t ion  requires that physical properties of 1 m u t e d  t er—
tam f o a tur t u ;  seen from low—flying helicopters he prec i se l y cor r e lat ed
Wi t i t  symbols on topoqra~-~tic maps .

In order  to assist  the Aviation Center in ~h- vt ’h~~ing .i course that
would meet the  need fo t  NOl- ’ n av iqat  ion t ra j ul nq , AR I leve loped the Map
In t orpr et a  t ion ,txid ‘Fe rra t it Ana lys i s  Course (M I TAC 1 ~: ~~ is  course was
initially estab l .islued in  a classroom format , on,’ esset i t  ia l  in qr e d i e nt .
o f wh i c h  was a s k i l l e d  i n s t r u c t o r  or course n~inaqer .  MI’I’At ’ 11 was
developed from the eu i q i na 1 I’ll TAC course , but it i nvoi yes nay ~ia t or
t i a  i i i  h g J se 1 f—paced format that  does not rt~~j u i  i c  a tu  in st r u c tor ’s

~r eseiice at ,t I I  t tunes . An im~o r ta nt  pa il oh bet hi c~~t i i s t ’S ~; t each m o

~~at I I t ’F , C. A. ~ ~ul .1 ivan , [i • J .  Airc ’r ew I t  a t r u i n g  Regui remehit s f~~r Nap —
— t h e— Ea r th  El iglI 1. AI~ I Research l~epoi t i i  -

~~~~ , A ug us t 1 °7t ~

h~ -’ Lman , U.  L . The t.)evelopmen t o I a Map I~ t e i  j~ e t .1 t i ott  and To rrai  ii
tui i l y s t s  Course to t tp ~iu ’t N a p — o f — t h e — P a t ’ t h  N~u~ u - ; , I t  t o n . I’ re~’eedt n~is
of Ut e F i t  teen th Annua l krnuy ~~j er a t  i OI lS I~. - ~e u - Ii  ~y up on u urn • \ o  1
I-) Is , 1. t,,.~s— I. I. 1u’
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s tudent s  t o  relate features on topographical mapa to terrain t e atu r e s
typ t ~ al of lew level f lig h t .  Thi. teschinq is accomplished , in  p a i l ,

by j -t c s en t in q  NO~ f l igh t  rout.. on f i l n~~. Student s learn to  t race’
these I timed t l  tqhr  routes on corr.spon.Ung l :5O , LtOO sea to ta c t  m. -~i
ma

At  the prus~ tt t time, terrain fi lms used in both MITAC and M IT A L
I I  t i e  project ed on a large screen by tha 16mm L—W Analyst  pn-~iec to u .
A 2 -osnib le alternativ e ~~ vice , the Bwe.1,r Cue/See, Is a compact i~nuu
device which incorporates it. ~~in small screen as part of the unit .
i t  has been suggested th at the Beseler Cue/S.. might be sure suitable ‘I
to t  t h e  self—instructional, individually paced M ITAC T I  course . Put-
thenuuoris , becaus e the S.s.1.r is cur rently being used by the Army to
present training mat eria ls of vez ioue types at many insta l L~t ions ,
adopting this device for MI TAC II wot,~1d not only st and a rdiz e equip -
ment , but would also greatly facilitate exporting MI T ?~C I i  to .tiea;;
who r e the Beseler is already available . In line w i t h  t h i e s t ’ con s i de r-
a t teits , JtR I was requeste d by the Dir ector of Tra in ing  F~~velo~~n eui t ; , F
U~;AAVNC , to compar e the Beselor Cue/See wi th  the L—W Analyst  pro~ ee’t o r
to d et e rm i n e  if the Beseler could meet the needs of M r F A t ’ I I .

METHOD

rweiu ty -tw o Warran t Off icer  candidates who had completed M 1TAC
were r equested to partici pate in the study . Apparatus included the
I3tuseiot  Cue/See and L—W Ana lyst projectors and map/f i lm sets depicting
NLIE t i g h t s  on Fort Kuc ker and Huntor—Ligget Military Reservatio ns .

‘Vab lt’ I depict , the independent, two-group design used to evalua te
the Hese]er device for MITAC U .

Table 1

Experimental L)es iqn

i’~~r fo nsance
Treatment measure

~xpo r tnuen t a1 Etese].er Cue/Sec Erro r scores

Con t r o l  L—W Ana Lyst P r rc u r s c e u e -~

-

~ 
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i’he t ask so I oct e’d to  test the &~ es e let  e~j u m pine n t ~ an one w i t hu w h i c h
a l l  nul j v c t s  were faini liar due t o  t h e i r  MIT AC t r n i n i r r g — — t  r ac ing  f i  lined

1 ight rou t e.n o n  t ac  t teal  maps . The films and maps were sirn i m r  to
t h t o n t - used in navigato r training but were un f a i n i l  j a r  to the subjects .
H al  I the sub j ect s  v iewed the f t  in ;  en the Ileseler Cue - 

~~~~ , and t h e  rc—
mai n ing half  v mewed them by tu t u ; ~5 or t h e  L—~ pro j o e  t o t  . Al 1 subjects
had used the i - — W p r o j e c t o r  d u r i n g  navigation t r a mn i n q  , ar-i d a l l  st~~ )ect s
had extensive experience with route t r a c in g  front I r i m s  i- resented  on

—W equi~~nent. . Howeve r- , r~~ne t i  the sub oct s  was fam i  l i i r  w i t h  the
h~e s e l t~r Cue . See . The study , the  r e f e r s , was biased toward the L— W
Ie~~ l yst  p r oj e c t o r  . Thu is test was thus seen as except  i o n a ll y  r i  eorous

PRC CEDURE

Sub j oel  were r~-trtdornly ass igned to ei ther  a &‘sei er or oup or an
— W gr oup and t e s ted  i ri d iv i d ua l l y  . Each subject  was given  a b r i e f

o r i en ta t ion  describing the natu re  of the task , and was informed that
the task cons isted of tracing , on corresponding maps , the b r ie f  f l i g h t
routes presented on two f i lms . It was pointed out that each map in-
cluded a SOc—rn w i d e  corridor of o}-erations and a 500-rn long arrow in-
~Lcating the beg i nn ing of the f l i g ht  route. In  add i t ion , 14 check-
points had been es tablished and each subject  was asked to indicate
checkpoints along the routes when requested t o  ~le so du r ing  the f i l m s .

A f tet  the orientation , each subject Was permit ted  to study the
corr idor of operations designated on the map j ’ln t. e for  10 minu te s .
dits permitted identification of features wi th in  the corridor which
could  be cx~-ucted to be visible in the f i lmed routes . Af t e r  the in-
spectian p e r iod ,  the first film was started and the tr a ci ng  task began.
wh en the firs t film ended , subjects were presented with the soc~ nd map
and 4iven another 10—minute map inspection period , a f t e r  which the
second f i lm  was s ta r ted .  Following the second f i l m , subjec ts  were de-
b r i e fed . They were informed that two types of projectors were being
conpared to determine i f  they were equally s a t i s f ac to ry  for  MITAC
tr a in ing . Also, subjects were show n the map plates on which f l i g h t
uc utes  were cot t e c t l y  traced.

RE~’ULT S AND DISCUSS1CN

The dependent var iablc  in this study was et r ot  magnitude , i n
meters , measured f rom each of 14 preselected check~~~int s  to corre-
sponding checkpoints on the routes traced by the subjects. Tab le 2
displays these data . Error  va r ia t ions from one checkpoint to another
r e t  b e t  d i f ferences  in ease ot  iden t i f i ca t ion  e l  t u e  check po in ts.
Whereas some errors occurred at clearly marked ead inteisect ions or
at bu i ld ing s  syn~~olized on the maps , others occur red  in  densely  wooded
areas wher e the only  cues wer e d ir - o c t  ion of ( I I  -~ht  and hor - ’~~or ; fe a t u r e s .

L __________________ 
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Thble 2

Me~~ t: rro i-s in ~~ te rs p~ r Li~eckpoin t for
Flight itoute rracinq by Stud.nt Naviqators

Chuv ck ~~o t r u t  ~ese1eur grt up 1.-W gro u~- - -

113.64 18t~. ~t-

2 293.18

418.18

4 315.2’ 438.t-~4

4 7 2 .  ‘ t

0 334.09

343.18 3l l .3~

5 879.55 65€s .t 4 2

225 .00 147. 73

22 .73 2 ’ ? .2~’

I l  400.45 381.82

12 375.0~ 275 .00

Ii 565.91 454 . ”S

768.18 t ’7S.0~

Mean total errors 402.9 1 ~~~ .

4
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1h~ total mean e r r o r  s co r e  et  tir e hc~~e l e t  roup was sIt girt ly
h igh e r t~~in that  of tire L—W r oup .  HoWever , 0 -~~~ oh  t he  zet  o e r r o r
scores occurred in the Bese 1cr g r o u p . A score of c t !  o u t -co rded h e r
ar ty  chcc~~ k~ t i l t  ind ica ted  t h a t  the sub )ec t  ‘ S t r a c t  ru g Was pr ec i s e ly  or;
route . ~h a t  is, t h e r e  was no dev t a t  ion t r ots the c 1- loct  f l ig h t  route
t ~t that  c h u e c k po i t t

Average error magnitude in meters per n u i - i e c t  was c a l c u l a t e d  using
dev iat i o n  scores for  a l l  checkpo ints on both m aj  . i~~ii ~ c a l c u l a t i o n
y t o l d e d  a s ing le  er ror  score for each sub iec t .  A I. tes t  was u~ cd t o
analyze these data, and results showed tha t no s i - t n i f i cj n t  d i f f e ren c e
occurred between performance by the Bessler grotr ~ and the l — i ~ group
. t ( 2k ) )  = . it -  ‘- .5~ i .

The question t h i s  research addressed was whether  the t~m Beseler
Cue/See should be subs t i tu ted  for  the l6rrin projector now be in t~ used
to present t e r rain  f i l m s  to student navigators . It was assume d that
if students wi th  the same t r a i n i n g  backgrounds performed f a mi l i a r
classroom tasks as wel l  or be t te r  when f i lms were presented on the
Beseler equipment , MI TAC I i  could be modif ied to incorporate the
Beseler Cue/ See .  This  study deu~~ns trates that  p er f or m a n c e  d i f f e r ences
between groups of s tudents  us i ng the two t ype s of pr oi t-c tor s  w e r e
i n s i g n i f i c a n t .

cONCLUS ION S

The Beseler Cue/See is as e f f e c t i v e  a urediurn for navigator  t r a i n —
i r i ~; as the L—W Ar\a ’L ,st projector . it is therefore recommended that,
gi ven considerations of economy and f ac i l i t a t i on  in the operat ional
use of MITAC I I , the Beseler Cue See should be adopted for ~IITAC I I
t r a i n i ng.

I .
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